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SUMMARY 
1) Total lipid concentration of dry matters in the gallbladder accounted for 
51.02 per cent. 
2) The lipids of gallbladder tissue were separa:ted into lipid classes by thin 
layer chromatography. Triglyceride，cholesterol ester，FFA，free cholesterol and 
phospholipid accounted for 97.65%，0.34%，0.38%，1.10% and 0.52% respectively. 
Additional fractionation of phospholipids was carried out by thin layer chromato-
graphy. Phosphatidyl ethanolamine accounted for 13.3%，phosphatidyl choline 56.8 
phosphatidylcholine ・lyso，27.9%sphingomyelin %， 2.1%. 
3) The fatty acid compositions of four main lipid fractions were determined 
by gas-liquid chromatography. 
4) Fatty acid patterns of triglyceride in the gallbladder，preperitoneal fat and 
subcutaneous fat of abdominal wall were similer for most of the major components. 
C18=1 acid was always present in highest concentration. 
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The gallbladder is covered with more thick MA TERIALS AND METHODS 
fatty layer than any other portions of the di- Gallbladder. Nine gallbladders were collected 
gestive tract. It was also admitted as true by at. surgery from the patients of cholelithiasis 
Kojima1) and his cowarkers. They reported that with no clinical sign of acute cholecystitis. Those 
the total lipid contents accounted for 30% of included 3 males and 6 females，32 to 67 years 
wet weight of gallbladder tissue. From these of age. All specimens were thin walled，coト 
facts it would be of interest to know the phys圃 taining normal bile and cholesterol stones，but 
iological function of gallbladder lipids. Present the fibrosis of all layers of gallbladders were 
study was planned to analyse the gallbladder found histologically with varing degrees of cel-
lipids and further to compare the fatty acid lular in日tration，chiefly lymphocytes，suggesting 
compositions of gallbladder triglycerides to those chronic inflammation. Materials were stored at 
of preperitoneal and subcutaneous tissues in the -200 C until required. 
same subject. Tissue preparation. Nine gallbladders were 
divided into three groups of three each. In the 
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自rstgroup，gallbladders were pooled to deter-
mine the amounts of totallipid. Extracted lipids 
from pooled tissues of the second group were 
analyzed for the composition of lipid class and 
of their fatty acids. In the third group，the fatty 
acid compositions of triglycerides obtained from 
the gallbladder，preperitoneal fat and subcutane-
ous fat of abdominal wall were determined in-
dividually. 
Extraction of total lipid. Tissues were washed 
with saline and homogenized in chloroform-
methanol (2: 1 v/v) in a Waring blerider and 
then filtered. The chloroform-methanol extract 
was dried in a rotary vacuum evaporator and 
the total lipid was re-extracted into chloroform. 
Determination of total lipid concentration. 
After estimation of the wet weight uf gallblad-
der tissues，theγwere cut and freeze-dried for 
ten hours. The dehydrated gallbladder tissues 
were weighted and extracted with chloroform-
methanol (2: 1 v/v). Then the chloroform-metha-
nol solution was evaporated to dryness and the 
lipid was measured gravimetrically. 
Fractionation of total lipids. The total lipids 
were separated into simple lipids，phosphatidyl 
ethanolamine，phosphatidyl choline，sphingomye・ 
lin and 1γso・phosphatidyl choline by the五rst 
development of thin-layer chromatography on 
silica gel H. The simple lipids were further 
fractionated into cholesterol ester，triglyceride， 
FF A and free cholesterol by the second develop-
ment of this two step development system.2) 
Separated bands detected with rhodamin 6G 
were scraped into flasks and lipid component 
was extracted with chloroform-methanol (1: 1 
v/v). 
Lipids determinat~ons. Oholesterol was deter-
mined by the method of Zack3) and Henly.4) 
Triglyceride was estimated according to Fletch-
er， FF A according to Itaya， lipid phosphorus 5) 6) 
according to Bartlett.7) 
Preparation of methyl esters. A quantitive 
comparison of three different methods for the 
preparation of methyl esters for gas-liquid chro-
matography was made. Three kinds of methyl 
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Fig. 1 Fatty acid composition of gallbladder 
lipids determined with three different 
methylation techniques. Values for each 
component are the percentage of the to・ 
tal fatty acid methyl esters. 
esters were prepared with diazomethane accord-
ing to Schlenk， methanol-boron trifluoride ac-8) 
cording to 9)Metcalfe， methanol-hydrochlonic 
acid according to Stoffe1.10) As shown in Figure 
1，the fatty acid compositions of gallbladder 
lipids， determined with different methods of 
methylation，were quantitative. The methylation 
with methanol-hydrochloric acid was employed 
in our study. 
Gas-liquid chromatography. Analyses of meth-
yl esters were carried out on gas-lipuid chroma-
tographs (Hitachi K model 53 and F-6-D)，with 
a gas flow 40 ml/min. Diethylene glycol suc-
cinate polyester on 100 mesh chromosob WAW 
(15% w/w) at 18000 were used as stationary 
phases. Quantitation was by triangulation and 
results were expressed in terms of area per cent. 
The peaks were identified by comparison with 
the retention times of fatty acid methyl ester 
standards (Applied Science Labs). 
RESULTS 
Total lipid concentration in the gallbladder 
tissues. Wet weight of pooled gallbladder tis-
sues obtained from three subjects (Group 1) is 
19.4g. and the weight of dry matters is 4.9 g. 
The weight of lipid is 2.5 g. Total lipid concen・ 
tration of dry matters accounted for 51.2%. 
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Table 1. Composition of Gallbladder Lipid 
% of total % of total Lipids lipids phospholipids 
Cholesterol esters 0.34 
Triglyceride 97.65 
FFA 0.38 
Free cholesterol 1. 10 
Phospholipids 0.52 
Phthoasnpohlatmidiyrl 1. ethanolamme 
13.3 
Pcholsipnhe atidy1. 56.7 
Sphingomyelin 27.9 
Lchyosl0i・ phosphatid y 1 
lne 
2.1 
Values for each fraction are percentages by 

weight of the total tissue lipids and phospho-
lipids. The weight of the total tissue lipids is 

1733.9mg. The sample was obtained from three 

subjects and pooled before determination. 

Li pid composition of gallbladder tissue. The 
relative percentage composition of the main 
lipids fraction and . the phospholipids fraction 
are listed in Table 1. Triglyceride is the pre-
dominant fraction and accounts for 97.65%. 
Otber fractions exhibited extremely low value， 
that is， cholesterol ester 0.34%， FFA 0.38%， 
free cholesterol 1. 10% and phospholipid 0.52%. 
Fatty acid compositions of gallbladder lipids. 
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Fig. 2 Fatty acid composition of gallbladder 
lipids. Values for each component are 
the percentage of the total fatty acid 
methyl esters in each fraction. The 
samples were obtained from three sub-
jects and pooled before analysis. 
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Fig. 3 The了comparisonof fatty acid composi-
tions of triglicerides extracted from gall-
bladders， preperitoneal fat and subcu-
taneous tissue of abdominal wall in in-
dividual subjects (Group 111). Values 
for each component are the percentage 
of the total fatty acid methyl esters in 
each triglyceride. 
In Figure 2 are shown fatty acid composition of 
the individual fraction separated from gallblad-
der lipids. The C l4 - C20 fatty acids represen ted 
in general more than 95% of all the fatty acids 
present. 
Comparison of fatty acid composition of 
triglycerides in the gallbladder， preperitoneum 
and subcutaneous tissues of abdominal wall. 
Fatty acid compositions are illustrated graphical-
ly in Figure 3. 
DISCUSSION 
As shown in our results， gallbladder tissue is 
composed of a large quantity of lipid. High 
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percentage of tota1 1ipid concentration of dry 
matters is agreement with a investigation by 
Kojima. However，Kojima1) cou1d not prove the 
cho1estero1 and FFA in the gallb1adder lipids 
by si1icic acid co1um chromatography，whi1e 
Katsuno1) extracted cho1esterol and FFA from 
the gallbladder mucus membrane. 
With regard to phospholipid fraction of gall-
bladder，there is only one comparative data by 
Katsuno，l) which percentages of individual class 
is resembled us，i.e.，phosphatidyl ethano1amine， 
23.2%，phosphatidyl choline，56.8%，sphingom-
yelin，29.5%，lyso・phosphatidy1cho1ine，1.5%. 
The data of Arakil2) for the fatty acid of a 
human liver show that the level Of a C I8:O acid 
of FFA and C18:1 acids of triglyceride and 
phospholipid in the gallb1adder were higher than 
the liver，whereas the value of a C 16=0 acid of 
FFA，a C 18=0 acid of phospholipid and a C 18=1 
acid of cholesterol in the gallbladder were lower 
than the liver. 
Fatty acid composition of triglyceride in the 
gallbladder，preperitoneum and subcutaneus tis-
sue of abdomina1 wall in the samesubject showed 
resembled patterns in our resu1ts. There have 
been many reports on the fatty acid composition 
of fat samples taken from different site in the 
same subject. Kingsburyl3) demonstrated that 
the site from which fat sample was taken had 
very little effect on its fatty acid pattern. On 
the other hand，reports of McLaren14) and 
Imaichil5) pointed out the significant differences 
of fatty acid compositions between extrimities 
and mesentery，but considered no difference be-
tween the 1ipid of mesentery and abdominal 
wall.However，Gotol6) reported that there were 
di妊erentcompositions between fat samples taken 
from mesentery and abdominal wall. Thus re-
sults and conclusions of the above studies are 
not always in agreement and are rather frag-
mental.In the present study，we have analγzed 
the lipids in the gallbladder wall. Characteri-
zation oflipids extracted from mucosa and extra-
mucosal tissue respectively would be required 
before obtaining details Qf relations between 
absorptive function and lipids of gallbladder 
tissues. 
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要 旨
ヒトの胆嚢は胃や腸に比較して，脂肪の含有量が多い。
われわれは胆嚢壁の脂質を分析し，さらに同一のヒトの
胆嚢壁と腹膜および腹壁皮下脂肪のトリグリセライドの
脂肪酸構成を比較した。 
1) 胆嚢の乾燥重量に対して脂質の占める割合は， 
51.02%であった。 
2) 胆嚢の脂質を薄層クロマトグラフィにより分画し
た。 トリグリセライド，コレステローJレエステJレ，遊離
，97.65%リン脂質はそれぞれ レ，J脂肪酸，コレステロー 
0.34%，0.38%，0.52%であった。さらにリン脂質を分
画すると，ホスファチ :';Jレエタノールアミン，ホスファ
チジルコリン，スフィンゴミコリン， リゾホスファチジ 
Jレコリンの値はそれぞれ 13.3%，56.8%，27.9%， 2.1% 
であった。 
3) ガスクロマトグラフィにより各分画の脂肪酸構成
を比較検討した。 
4) 同ーのヒトの胆嚢，腹膜，腹壁皮下脂肪のトリグ
リセライドの脂肪酸構成は，類似のパターンを示した。 
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